Dual and divergent transcriptional impact of IS1548 insertion upstream of the peptidoglycan biosynthesis gene murB of Streptococcus agalactiae.
Fourteen different insertion sequences belonging to seven families were identified in the genome of Streptococcus agalactiae. Among them, IS1548, a mobile element of the ISAs1 family, was linked to clonal complex (CC) 19 strains associated with neonatal meningitis and endocarditis. IS1548 impacts S. agalactiae in two reported ways: i) inactivation of virulence genes by insertion in an open reading frame (e.g. hylB or cpsD), ii) positive modulation of the expression of a downstream gene by insertion in an intergenic region (e.g. lmb). We previously identified an unknown integration site of IS1548 in the intergenic region between the folK and the murB genes involved in folate and peptidoglycan biosynthesis, respectively. In this work, we analyzed the prevalence of IS1548 in a large collection of nine hundred and eleven S. agalactiae strains. IS1548 positive strains belong to twenty-nine different sequence types and to ten CCs. The majority of them were, however, clustered within sequence type 19 and sequence type 22, belonging to CC19 and CC22, respectively. In contrast, IS1548 targets the folK-murB intergenic region exclusively in CC19 strains. We evaluated the impact of the insertion of IS1548 on the expression of murB by locating transcriptional promoters influencing its expression in the presence or absence of IS1548 and by comparative β-galactosidase transcriptional fusion assays. We found that in the absence of IS1548, genes involved in folate biosynthesis are co-transcribed with murB. As it was postulated that a folic acid mediated reaction may be involved in cell wall synthesis, this co-transcription could be necessary to synchronize these two processes. The insertion of IS1548 in the folK-murB intergenic region disrupt this co-transcription. Interestingly, we located a promoter at the right end of IS1548 that is able to initiate additional transcripts of murB. The insertion of IS1548 in this region has thus a dual and divergent impact on the expression of murB. By comparative β-galactosidase transcriptional fusion assays, we showed that, consequently, the overall impact of the insertion of IS1548 results in a minor decrease of murB gene transcription. This study provides new insights into gene expression effects mediated by IS1548 in S. agalactiae.